Abstract-Chaos communication system has characteristics of non-periodic, non-predictability, broadband signal and easy implementation. Also, the characteristic of chaos communication system is decided by initial values. And it has the sensitive characteristic according to initial values. Due to these characteristics, security of chaos communication system is generally better than other digital communication system. But BER(Bit Error Rate) performance is worse than digital communication system. Looking at the existing studies, chaos communication system is being studied diversity method in order to improve the BER performance in Rayleigh channel. In this paper, we apply the Alamouti STBC(Alamouti Space Time Block Coding) in order to improve the BER performance, and we evaluate BER performance of CDSK system that applied the Alamouti STBC. If we apply the Alamouti STBC to the CDSK system, we are possible to evaluate the BER performance improvement in Rayleigh channel. Therefore, if the Alamouti STBC of MIMO(Multi Input Multi Output) system applies to chaos communication system in fading channel, the deterioration of BER performance is possible to compensate. And, if you adjust number of transmitter and receiver according to kinds of channels, effective communication is possible.
evaluate the BER performance according to kind of chaos modulation system, and security [5] . In addition, studies of chaos communication system are performed continuously in order to improve the BER performance by applying the MIMO system in fading channel. And, chaos communication system that is applied MIMO system is studied in various channel [6] [7] .
In a mobile communication environment, multipath fading is a disorder greatest factor for realizing high-speed data communication. However, if chaos communication system is applied the MIMO system, performance of system is possible to improve [8] . Therefore, BER performance that is deteriorated due to fading channel environment can be improved by applying the MIMO system. Also, BER performance deterioration of the chaos communication system in multi-path fading channel can be solved by applying the MIMO system. It is possible to obtain diversity gain and array gain. These gains have a good effect on the BER performance [9] .
In this paper, in CDSK(Correlation Delay Shift Keying) system, we apply the Alamouti STBC(Alamouti Space Time Block Coding) that uses two transmitter and one receiver in order to improve the BER performance at Rayleigh channel. And, we apply the Alamouti STBC that uses two transmitters and two receivers.
II. SYSTEM OVERVIEW Modulation scheme of chaos communication system is used in this paper. CDSK system is one of the modulation systems based on chaos to solve a problem that a transmitted signal does not repeat by replacing an adder with a switch in the transmitter of existing modulation system [10] . If this problem does not solve, the system has problems of eavesdropping and wasted power. Figure 1 represents a transmitter of CDSK system. The transmitted signal of the CDSK system is the sum of a chaos signal that is generated from chaos signal generator and a delay chaos signal that is modulated information bits. And a transmitted signal( i s ) is expressed as the equation (1). Equation (2) shows a receiver of CDSK, L means delayed time, and M points to a spreading factor.
Tent Map of the chaos map is used in this paper. The equation of tent map uses the value of previous output by value of the current input. MIMO system is a smart antenna technology in order to increase the capacity of the wireless communication. MIMO system is possible to increase the capacity in proportion to the number of antennas by using a plurality of antennas. Further, in the fading channel, if transmitters and receivers are used, system is possible to improve performance by using effectively the diversity.
The Alamouti STBC of MIMO system is used in this paper. Alamouti STBC suggests that it group symbols into groups of two. The first time slot send x1 and x2 from the first and second antenna. And, second time slot send -x2* and x1 from the first and second antenna. Although it is grouping two symbols, it still needs two time slots to send two symbols. Thus, there is no change in the data rate [5] [9] . If symbols is transmitted such as Figure 4 , characteristic of the channel has orthogonality. If it has orthogonality, you can be easily separated characteristics of the channel mathematically. In the first time slot, the received signal is expressed as equation (4) . And, in the second time slot, the received signal is expressed as equation (5) Figure 5 shows a block diagram of CDSK system applying the Alamouti STBC of MIMO system. Looking at the figure 5 , the transmitter has Alamouti STBC Coder and the receiver has Alamouti STBC Decoder. Through this process, it is possible to improve the BER performance in Rayleigh channels.
III. SIMULATION RESULT
Flat Rayleigh channel is used in this paper. In simple terms, its mean that the multipath channel has only one tap. So, the convoluted operation reduces to a simple multiplication. Figure 6 represents the BER performance of CDSK system in Rayleigh channel. Looking at the figure 6, BER performance of CDSK system is represented very badly in Rayleigh channel. Figure 7 represents the BER performance of CDSK system that is applied the Alamouti STBC using two transmitters and one receiver. Looking at the figure 7, the BER performance deterioration can be compensated in Rayleigh channel by applying the Alamouti STBC using two transmitters and one receiver. If CDSK system is applied the Alamouti STBC using the two transmit antenna, it is possible to obtain space-time transmitted diversity [10] . So, BER performance is better than CDSK system without Alamouti STBC. Figure 8 represents the BER performance of CDSK system that is applied the Alamouti STBC using the two transmitters and two receiver. Looking at the figure 8, the BER performance deterioration can be compensated in Rayleigh channel by applying the Alamouti STBC using the two transmitters and two receivers. This BER performance is similar BER performance of AWGN environment. If a method that receiver antennas set spatially far away and two equal symbols is received is selected, it is possible to obtain array gain. And, if systems are obtained the array gain, BER performance is better than previous performance. Example, if two receivers are received 1 and -1, these symbols are added as 2 and -2 when there is array gain. Therefore, if distance of
